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!-© b ****** tannin Lmnr k uxxum u * 
«*«, ^Mmsftor^^ «**!««««•*- « - * zmttzmme 
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»a*rFi/^2fco^*wii^icafi^v^T^(oiss:«#b, bse 
b r k i/* teaser ft ttt jtj-r s v v% # tttommm u -eon, 

luiSW^n^^A^^m^-^ft^b, 
ftrffiiR * ic g d v \ t - o war IB u s; * # & 3§#l b , 
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[0 0 0 1] 
[0 0 0 2] 

TOft«y©J:5i:|f|i W j: im ^ Ci CPU*, RAM, ROM 
[0 0 0 3] 
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So 

[0 0 0 4] 

T**Z9a#UVz*T!*>zm£* MZ.lt, ALU (Arithmetic Logic 
[0 0 0 5] 

?'ifflt«(Cf|S|iit?|^ CPU#3*****yic#l,T, Will 
* U 0tl»6ffifiN»||im C P U#3tt**4 * U fc 

[0 0 0 6] 

St b i?^ A^t^SP^ ^ ij Of & f i Si^ff} t |^| Ci C Puffs 

So 

[0 0 0 7] 

abaters: is v^rv^. 

[0 0 0 8] 
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o 

[0 0 0 9] 

(D W^^'Jiil^ALUA, gfeALU^e^BM* 'JA^-^lilf§ 
jSbTHSfett, -#aJ;*^y±MSI#bfcV>f -0., 

y^&3tr-i/y^*A'5 s ~** { *^sn, nb?-i/s>;**jfc&ALu 

^f 1 - * $ n*C«l|t«31 <Mt e> <fc e> JC & 3 ft 3 (l/^«^=e'J7K 

[0 0 10] 

® CPU^, RAM, ROM^©Hfg& l^VfK^itbX \*y?*?4 

tuziyVzL-jt^zmmb&otbfcmisK., HHWfltf'y ^±fcc PUS 
ii, u 3? fflft * * u y k i/ v v y if mm \zf&&? zztttavx. m»M 

[0 0 11] 

*ZX\ Z<D%®l,ZZ0&$%m%®MmZB9kbfc.*J<DX&'3X, CPU^ 
, RAM, ROMmomB^l^y^KM^iht^m^i^ \s$7s9<»$k&W* 

■5 s - * <d mmm&&Rtfn& b«rtg&* =e v <z> * e> fcu#*et s <t e> fc-ts « 

[0 0 12] 



ttJSEft 2 0 0 2-3 0 9 7 8 1 J 
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[0 0 13] 

*mK®mmmmniz*^ mm^u^^z&^xmm 

m***m®2tiz. ^mmmiz^xmm^mm^mnt^ 

> m^Km^x-aisPztzM^ zzxm$i 

^^^^mntmr^^xm<Dv^^mm^v^ mvi ; 

[0 0 14] 
[0 0 15] 

M) ©WW;*^*,^^ ftfcWoiHAWftMWi (CPU 
) iztt^xm* * u ®fttt*ttfcft«*e ^ J7Kt ,^^ 

[0 0 16] 

^KOCPUC^CRAMnOMOM^^tf^^^Ot 
*»WMWft3Wf« Zfc , CPU*, RAM, ROMft^Ctt 
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[0 0 17] 

^Jktfm im * * y ***** tmz, *mmmmMm**m»+t>itz 

[0 0 18] 
[0019] 

[0 0 2 0] 

C P U®mz R AM^ R 0M<D®& »j £&^«»JK»a 

ant, cpu^, r 

AM, ROM^fci^ttKWtWc^Tttfim^t^ 
[0 0 2 1] 
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tzu mn u 9 r k u v t, y mm *%m% tmz, m^izm 
p** m vv^r^w >s ymm tzz^xmrntitcwxtamtz® 

[0 0 2 2] 

<n*$izm®?zttfT<zz><DT% ft&tt® tpmmmmm mrnmv 
m^h^mnmmTjmizitKx u mm* *vr\?uvisy mmiz 

[0 0 2 3] 

(i) mmmm 

mi iz*%®Kmz>mMi&M£ bx&mnmmmmi o o^mmi^-r^u 
v?mx&z> 0 

[0 0 24] 

t50n?»»^ii, ®m^\zm-5^x-(D uvx* mm* tmz 

X * T K 1/ y j, y mmZMft LX, l/^^K^- # ®ttl»ft&*ft # 
WffiLTO^^eU (RAM) OJ:e»«#T^§j:e.{CtSi:^}C, CPU^ 
, RAM, ROM^&«/)rK:3S«jciBft1-5#^ f c^Ta*^®*&fi«-e 

[0 0 2 5] 

M l Cvtll»fllfii looi^n ^ a to* l f- v ?T-f tuny** 
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JMat*e««<c»e. zmmmmmni o 0Brtr» Trt . n « 

L'**'* 1 3R ™* mmm5 °**®^™$. «««,« 

[0 0 2 6] 

W*tt, 8192 ex32bitffll,5;x ; 8«( J6 , }l5i 
[0 0 2 7] 

[0 0 2 8] 

*X«, »»y«**» 6Sajl5s ATA, .3£ 

[0 0 2 9] 

(ROM*;,) 14# « 3ftTj3lJ , Alul2W(p 

"*•*»*>♦♦ R0MtAUB , 
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°^A*5r>*5 4*»6,0*i»hffijF,fl f ^s5K:aS^T«J|[^n^9AA 
[0 0 3 0] 

^a-an sttROM*^i4*6ii*ffia^fcii 

HifSBCttloadH .ddH cmp 

Juip^tm. #3i»##sioicttT^M*tt#i f 

*X*«S# 2f rl...f, 7 ?^i (flag' co 

ndition) &W*y<?TVl,X*1H!tM u iHHHftft* S 4 
MffiLX-^- 5 2 JCtfJ;t;gejJi$ 8 

[0 0 3 1] 

[0 0 3 2] 

5 s a - * i s jc tt*+*tf«ff|rtf 5 o #8*3 *.? * »; ^a - * i 3 ic J: o 
t*»3*ifea#*^S:^fT'r*fe«)K:i/S;^dfrb-f l l&tfALUl 2£$[J 

^mL^^-hVi/->52, *l/$r*5S, furVMVy* (PC) 54 
®*l/**59, 9^*5 8, 5 10, 5Hft*L T *y, 
[0 0 3 3] 

#^ffibX^-hv5,->5 2^^z I -^13^e 3 ffi^ $ ^^M## 
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w 

[0 0 3 4] 

.«M6 8 . bio, 5n« Sto5 . tl/ „ 56 ffi 

[0 0 3 5] 

"^W n f S 2 9 Lio^T^0^ ?:TOt 

[0 0 3 6] 

# ® #S16 * ,Hi *^*- **««7t«, «ff^-h^-»B 
[0 0 3 7] 

***s 7 Xtt »*« IMf#s 2 7<ov>^*-* fe a* u CMtl ,„ a 
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[0 0 3 8] 

Btt^nm*«^#54o*-^Mi| 3 !i«sBt r+u LT>f>*y* 

[0 0 3 9] 

* * ^t§fcto©iffi bufir Kmr xtt^M u * znmmmtz 

fc»©ll»bTKl/^Ap<ov^n*»--*ft3Wlt*J:dK:&sti«. -fel/^* 
5 6 tt*fy*^- hV>>->51^P, atiHRfl*** S 3 2 |c * 0 T Vtfft*- 

hVS/-> 51 *6tu^5 7C[i|*Sn*. «»b7Kl/XArttl/^jl 
[0 0 4 0] 

[0 0 4 1] 

tl/ ^ 59 1 9 A y ^7K11 W ALU12 (eg* 

StlTfeU, r-^/UigA^^y^g^^ (DATA) , 1/^x^7 
^H*6BilSft8ttX« (JURY*) XttALU12*6ffi*an*a| 
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[0 0 4 2] 

9y^®»5 8ttl/^^ri/>f i l©!lffiLtf-h£ALUl 2©F^c« 
atlT^U, 9iyf||||litS3 4ICS^Tl/^*r i ©EB^fjfXft:? 
1-§<fce>tC^$tl€. 0 5y^0|&5 lOttALUl 2®i£4!W£#«tC&tt3*l 

(flag condition) fc# S 2 3 ftffiiJl-§ «fc 3 Klfc3*l 

So 9y*er»5 1 ltti/yxdtrwi 1 ©«*# t h £ 7 k i/*/t* i 9 

d d p e s s) «fc3ic&a*i,5. 
[0 0 4 3] 

y?%<DTh*u* zBtftmnmm s 2 7 ft x~hv$/>5i^e,i2i/ 
ws^s 2 7 sajRu znammmms 2 7 &^n^A*^>* 5 4 

*M3ZM & S 0> t? & S . 

[0 04 4] 

HI 2 a: U 9 y v >f 1 1 © ra»j^t^ci y * BTC» *. @2 jc^t 
l^*#7W 1 lfCfctia, 8 1 9 2fi©3 2 b i t © r 0 

~r n (i=o~n; 8191) tf#x.P>;ft, #^©I/^^ r 0~rn©Aij 
h 1 5*«g5JKStiTV\« 0 1 b i t©l/^3f}iDi07iJ*;^ 

[0 0 4 5] 

##Sw£l>m&7Rl/XAw{c«t5^T, r-^/^l 9A^Jfc»j&A,£ 

(DATA), 1/^^71/^1 l»&fc&3tlftltiRX|t WY|) 
Xtt A L U 1 2 # & ftSftftjgJIHlZ © V^ftifr ft U * r 0 ~ r n \Z 
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Mac* ic** ft «. h ! 8 ttSaa7 K ^ aL la ^ 4i 

[004 6] 

r 0~r naffiAfCttSSBb*- S 1 BWSIMlw „ 
«W- ► 1 eitf -»«MLI 0 U6TI1 tgWALU 1 J, 
E855 8. Ul,tl/«6«. 5 7. B9«C««SftTSU. MBL7P 
^AncS^,^^^^,^^^ (DATA) 

[0 0 4 7J 
[0 0 4 8] 

M^Httu.d^ add**. o„ WtjuB8Wt 
SMMntMtm. ♦♦W3Ctft«E4Bf tM 

[0 04 9] 

J Tf.ddMU,****. 3 _ K r 2j ? ., Pttlttmw . 3 _ 

[0 0 5 0] 



1 5 



0 0 2-3 0 9 
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■ S AWRt*M*< 2 if, KCttr »t^# i » !|aaaft , thcM 
< 2 b i t KttT*t»»t»# 2 #Bt* hft . opera »d ttSmM 

[0 0 5 1] 

W«.i«HBM M « tmmi 3 _„ riJ ri/t>x 
[00 52] 

«2i:*»tT««. 3 -|f r 3j tt*« flT&5 „ MMJa#um 

[0 0 5 3] 

**#Mia*l. XlHtM^JfWK,!,, condition 

T-fes. 3-K r 0j « HMttj WKWit*^ 3 _ h - rij « r 2 , r 
° flagjr-zero f U si . r U m ^ 3 _ 
2j ttr„ on _ zero flagJ ^ 2ero flag#roj ^ 
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[0 0 5 4] 

**. BSttWWrO-riz^at^^.j,^ 

4 >=»*•»**. ( ! nstructiM) , n ^ I4 (tR QtlM x 4 fflS)tyD 

[0 0 5 5] 

•W«oou,oBh« 9T « M ,; i £ 

MO]. rll W ; WM, Mllefl0W(MW 

en;**, i o «>«t. r , o wi h 4w ,„„ ous);lJ r x 

[0 0 5 6] 

I 2 ttffl« g? 4 0 0 1 4 0 0 BbCfoTMM a d d r 1 

Sm " l,Mr 1 ° *»•***••»•. I 3 tt«« BT8 o 

OMOOOhWoTWM... no, ,n W , l^** rl 
0«8tW MlI 2«» t6)ta , HCfflatS^ttzero f la 

«I4l«»E000000 01 ,aot SStoiump nz L0 

°"**' zero f las * ro ^ loop WSMM , 

[0 0 5 7] 
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[0 0 5 8] 

oj w«,o« SMl MWM.oettM r 0 

*M-*«E»8ft6. zam-eauoztn tavern out-em* 

[0 0 5 9] 

H4CStfe^#I 2 S * 8t8 ^IJ, |5CW1,»» M 0 ®«T. 

teases. 

[0 0 6 0] 

■*K*b***#I8*«J tW . zero 

oe«roj in»«,net«« r 10j t# m *to 

fcSOT-. zero f a a gCB f 0j #«, h3tis . z . , „ fJag 

* r i Oj t*'-aLfe*#-es, s . 

[0 0 6 1] 

■«■=»!<*♦♦# I 4 *JMH-*«* zero fi ag#r0j 4ffl T . 
«»*♦♦# I1C»* (LOOP) „ » 10R -yasMtb 

»**noe«#rioj ic*.;, ^* rl oe«riOj £i^** r 
I2<o«ri 0j t*-tt M T, H#ne*ii,.„ flaf# r 
U c^HSft. ♦♦#i4T«fA<**»i lc » e , 4<)5! y i SWfflaw 
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[0 0 6 2] 

(2) msumtim 

m^x, *mKto&mxm$mK^T%w&Bimmui ooomm 
nits. M6&*miz&zmnMtbX(nmn&immni oovmim 

[0 0 6 3] 

z.(Dmmmx\t, mA^bt^mm^^ i i~# i 4 
v^&APizm^^xm&mmzmfttzm&zMfetZo *>%zk, mnmm 

>T 1 1 »M«StlTV^§a^2:lt^#i:1-§ 0 
[0 0 6 4] 

, 1 3M©1^^^^ r 0~r 1 OOMW^irM r 0j T*&y, WTsZt 

l i©*jJBft# r i j , i/^*#r l 2cD|g«g|l^ ri oj tfes. itubalSJ 

TO£#£&tft§1=H^ H^f-h7i/->5 l^«TFUX^#|iL3 4tC 

*J»«roj, rij , ri oj #«£3;ns. 

[0 0 6 5] 

fa-^i3(iR0Mt;n4^«^ny7A (ttNffiHMO APft5ttf» 

U, iI^n^7AAPMLTH^# I 1~# I 4 fctftffiTT*. 
[0 0 6 6] 

xn-^fl 3T?ttEa4-CWq|bfe«OT©5 0 OHOOBhiCj: 
oT^StlSadd [r 1 0] , r 1 1 tc#6«»^# I 1 ^> ffiWmX** 
001400Bh j: oT^Stl-S add r 1 0, r 1 lCft£)lE|(iH#I 
2, ii^8 0 0 1 4 00Ch}C±otg§|lScmp r 1 0, r 1 2 
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I 3, W»TfE 0 0 0 0 0 0OhlCJ: 9 T«a*l8Ju m p n 
z, LOOP}:i5Sm#I4«U £*1&©SI*4H*#I1~#I4 
*^6, ^»ii#S4, ♦♦«*S0atf#9f»«^S10«J4|«S*u rft 

Q 

[0 0 6 7]- 

^«fS9(Cliload^, addH cmp^, jump^ 
#SI»fc*S10JCtt7***;frft#i, 7*-fe*#&#2, 
^ r0 - rl • • 75^ti (flag condition) Xtf* 

[0 0 6 8] 

-> 5 2®*+ttffilff*fcftttTm*+# I 1 fe«»jRiJ, 5 0 0 1 4 0 0 
Bh{Cj:oT^$tl^ a d d [r 1 0] , r 1 1 Cg^T-© r 1 

0&Mt3 o dfcfc^ 7Kl/*#**L3 SjCl/^dtO## rioj fcffi 
ijRiilllft^S 3 2 ft)8v>Tt 1/^ * 5 8«!7 Kl/Xf f«L 8 3 1:1 
mtZ&SlZtZo ZtHZiV> MttiLTFUxmh 1 4 rio 

j tfffiasns. zott r i 0 j &i/*;*#7 w i ooi/ 
bus;** r i otfiWRan*. i^*# r 1 o®«ti r 0j 

[0 0 6 9] 

•£LT> Xf^A3?I/^^ r 1 0 r 0j iC^oTl/^* 

0j tt«ffib#-M6*&5 s -*#-»||L2 0K:ffl*t«J:^K:«!a*i*. tf& 
©^^frOftjWtfifeftTJftfi. i*HCj:y, l^**7l/>f 1 lfr&x 
-*#*»L2 0|CfflASti&l/S;x#pOCD|| r 0j tt7y«5 8T?ii 

[0 0 7 0] 
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>i#iL2 0t»t8J:5ftSnfi. ZtlK*». tI/^5 6tt»»ffiL 
rFl/xiLi4icw;^r loot roj ftffi*-r**iicft«. i/j;** 

[0 0 7 1] 

lfciWIW*. *ff^^->5 1ttl«||||[ftS8 2tt 

r l U £ffi±*S 0 ri ij tti/^jt r ^ lumm ri 

[0 0 7 2] 

«;iotIffib^ h 1 efrfi,?-*®% mL 2 0 /M/*?** r 1 lCDffi 

m«L20i:ffiAgftfci / ^ jfrll(oy|| . riJ ^ 9y ^ TO58 
©ffi****x*= roj i:««ALUi2icA*sn*. i/^n 

0 r 0 j CJ:oTftJ6aftfcI/^dlpO<DX«- r 0j (l^* 

^* rl 1©Y#= rij fc^ALUl 2(CAi7$tl§„ 
[0 0 7 3] 

^ALU12K:j:oTaWlt*J:-5lCfta*v«. £<z>^, ALUUCItt 

®^**tmm*ms3 5tfA*znT^z e ztucty, alui2t* 

ttx- r 0j teY#= ru ^«||z= ru fcgggft 

[0 0 74] 
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J";r** Ae ^* 4001 * OOBhc *» T «**w» 

. * * a a tummm* sz iKi >j mmmz mm&iilz± 

[0 0 7 5] 

««T^,A, t , TI r 10j tatt ^. KfflLffiffl 

[0 0 7 6] 

*ut. WMru/ii ( M B i, j ,. M , l . ttl , ! , Wtl0<|ar() 

[0 0 7 7]" 

*«*«. tea «B W .^- >51ttlwWsw 

[0 0 7 8] 
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Sfltettz e r o flagicroj j, Sft5> 
[0 0 7 9] 

e r o f 1 a gfC rij h8M . ^ 

?> ^*rl2#SWt-10BtaoTV^Htt..P 0 flag 

otaooPbt)^,,!! r , j ^ 

CO 0 8 0] 

z©* ru ^^ r0W rij ToJi 

***J:e>K:*S*i, WWWWW* ru , r 2j . r 3j . , 

[0 0 8 1] 

***rioa«noj ^^ri 2 .ir 10j t « ts , T% ^ 

[0 0 8 2] 
[0 0 8 3] 
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<fce>jc&£*i6,, alui 2?iii/i;x*TK i .i*v&tt»ffiatifex 

[0 0 8 4] 

RAM) ©£d{CIfcy&e>;i£#'T?t£©T% ^X^r0~rl2^i|© 
[0 0 8 5] 

iiiKAy, ii^fflwmiii (cpu) icjfc^T#aM*Ey©fc 
s i/ * y r k u v s/ > ^»«kh»# l & < &s . $ 

3R#«0CPU©tftJCRAM^ROM©fl||BS5(y5iOii:««*e^5©T?» 

wmmzmntzzt, m cpu^, ram, ROM^&M^icigscB 

[0 0 8 6] 

o) mnmmmnomm^m 

3©^M^T-«® i ic^tfeiiint i o o zmmtzmisiz, 
v :/±tc*R©.* * y ^m^mmm^m^mm u c:©* * 

y*;i/&ffi#£jb-&Ti/s>**7 w i iMROMt;n4 M£?-<5£&ic 

, iMs»aaiiii*?fcjii«i#43'ttTALui 2, "rn-#i zik&^msMm 

»5 0!felifJfe1-*. ^©^, l/t?X#TV4 1 1 % ROM-fe/I/2 4, ALUI 2 

«** tmz. R 0Mir;i/ 1 4 K±m bt=.m.n^u ^5AAP £#&t? <k o IC& 
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[0 0 8 7] 

*^« p T MaMe Loeic Detice> =«*«i*^^«>ff 

IiC01~C07^^) #11*3*1*. 
[0 0 8 8] 

U -1, 2 - J ' ' -M) ®ffifc/f*~> ( 

[0 0 8 9] 

'' iK " W * m - Je±«H=tt«Be« 

[0 0 9 0] 

•♦«Mooi~oo7.w i « ISBIM1 „ I(0 
^*i/'o-f>* ? x-aeo~e8jW»6 A . i/oos7 I -,en- 
tt * T * a,C01 ~ C07 *-««*'»«*n. *«HM«» CttI / 0 ^ > ,^ 



2 5 mtI »2p 0 2-3 0 9 7 8 1 3 
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bx i/cm >*7x-:* 6 ox\ti/04 y*7*-xs 3 KmMZ?°v 9 s ? 

IlR0 2~R0 8^MltICDt^D^^SE i j HCffiS^n^? 
At* Sr^^nrtg^^StlTV^,, 
[0 0 9 1] 

4o(DI/0^f>^7i-X60~6 3&M*$> ^W^)6 4ffi(D-fe;i/^CI 
y # S E i j (aft, WlltlltStJl/-/D ^SEll, SE12 - • • 
SE18, SE11, S E 2 1 ■ • • SE81, SE8l', SE82 - • • SE 
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